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BACTG3QUND OF THE INVENTION 
The present invention relates to wet wipers and, more 
particularly, to an antimicrobial ly active wet viper, to a 
method of making the wiper, and to a method of enhancing the 
antimicrobial activity of the wet wiper. 

Wet wiper products require antimicrobial properties to 
destroy or inhibit the growth of various Tiicrocrgaaisms , 
bacteria, yeasts, and molds. The most universally common 
method of achieving this control is by the use of chemical 
antimicrobial agents dispersed or dissolved in "the liquid 
phase of the wet wiper. This method is generally satisfactory 
from an antimicrobial efficacy standpoint, but lias some 
inherent disadvantages. 

Namely, the nature of the chemicals used to achieve 
antimicrobial control often necessitates the use cf various 
alcohols, surfactants, or other solubilizing agents to get 
sufficient quantities of the antimicrobial agersts into 
solution and to allow a sufficient range of chemicals so as to 
impart a broad spectrum of antimicrobial control. The nature 
of the required chemicals and the complexity c£ the final 
liquid phase formulations inevitably result in residues being 
left behind on the sJtin of the user. Such residues may often 
prove harsh or irritating, thereby impeding tiie enjoyable use 
of the wet wiper product* 

It has already been shown by Michael P. Bouchette in U.S. 
Patent No. 4,615,937 issued on October 7, 19SS, that a wet 
wiper product can be produced in which an antiaaicrobial is 
substantive to the wiper fabric or web and binder. 

Although a recognized standard acceptable level of 
antimicrobial protection is associated with mestiisg the 
criteria set forth in the United States Pharmacopeia (U.S. P.) 
XIX 28 day challenge test, it is nonetheless advantageous to 
increase antimicrobial protection whenever it can be readily 
done without significantly affecting t\\e product cost and/or 
the potential adverse consumer reaction. This potential 
adverse reaction can 
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be due to any number of factors, inducing both perceived 
complexity of the chemical formulation and actual allergic 
response to the chemicals. Although a wet wiper cannot be 
protected against all organisms, while still providing a viable 
5 product for consumer use, it is desirable to expand the scope 
of antimicrobial protection such that potentially harmful user 
contamination due to unforseen microbial contamination may be 
reduced or minimized. This results in an increase in the 
antimicrobial spectrum of resistance within the product. 
10 SUMMARY OF THE INVENTION 

The present invention achieves these goals and provides 
advantages over previous wet wipers. The present invention is 
an antimicrobially active wiper that overcomes the significant 
and inherent disadvantages present in previous wet vipers. 
15 The wet wiper of the present invention has an antimicrobial 

agent that it substantive to the fibers and the binder of the 
non-woven web when the web is either wet or dry. This 
antimicrobial agent will not leave harmful residues on the 
user's skin. The wet wiper of the present invention is 
20 maintained in a liquid containing a second antimicrobial agent 
that acts as a preservative. 

More particularly, the antimicrobially active vet wiper of 
the present invention has an antimicrobially active non-woven 
web. The web comprises (i) bonded fiber, (ii), a binder in an 
25 amount effective to bind the fibers, and (iii) a first 

antimicrobial agent that is substantive to the fibers and to 
the binder when the web is either wet or dry. This veb is 
maintained in a wet condition in a liquid containinc a second 
antimicrobial agent until use. 

The present invention also provides a method for making an 
antimicrobially active, wet wiper. In the method, an unbonded 
fibrous web is formed. An uncured binded and a first 
antimicrobial agent are then applied throughout the unbonded 
fibrous web. The first antimicrobial agent is substantive to 
the fibers of the web and to the binded when the web is either 
wet or dry. The binder is cured to bind the fioers together to 
form an antimicrobially active, non-woven web. The veb is 
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stored in a liquid containinf a second antimicrobial agent t 
maintain the web in a wet condition until use. 

Preferably, thr substantive or first antimicrobial agent is 
an organo-silicon quaternary ammonium salt, such as a silyl- 
quaternary ammonium salt. Particularly preferred substantive 
antimicrobial agents are 3-( tr imethoxysilyl ) propylcidecylmethyl 
ammonium salt and 3- ( trimethoxysilyl ) propyloct-decyldimethyl 
ammonium salt. Preferably, the second antimicrobial agent that 
is present in the liquid is a naturally occuring organic acid 
capable of .xhibiting antimicrobial properties, such as sorbic 
acid, citric acid, malic acid, or combinations thereof. 

The foregoing and other features and advantages of the 
present invention will be made more apparent from the following 
description of the preferred embodiments . 

DESCRIPTION OF THE PREFERRED EM30DIMENTS 
In accordance with the present invention, the wet wiper has 
an antimicrobially active non-woven web. This non-woven web 
includes bonded fibers and a binder in an amount effective to 
bind the fibers. Although various synthetic and natural fibers 
known in the art can be effectively used, the preferred fibers 
are cellulosic fibers and, more preferably, wood pulp fibers. 
The cellulosic fibers, such as wood pulp fibers, can be 
chemically treated prior to the formation of the web or fabric, 
if desired. Examples of wood pulp fibers include various 
mechanical and chamicai pulp fibrs, such as cedar fibers, 
Southern pine fibers, spruce fibers, and hemlock fibers. The 
particular fibers may be .specif ically selected to enhance 
properties such as texture (soft, wooly or fluffy) r porosity, 
caliper, brightness, strength and so on. A\ternatively , the 
fibers can be a combination of natural and synthetic fibers, or 
synthetic fibers alone, depending upon the final attributes 
sought and the method of, forming the web. 

The weight of the fibers, such as cellulosic fibers, used 
to form the unbonded fibrous web can vary depending upon the 
ultimate non-woven web that is produced. Typically, the weight 
of the fibers forming the web will vary within the range of 
^bout 5 lbs. per 3000 ft 2 to about 60 lbs. per 300O ft 2 . 
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Various web or fabric forming techniques known in the art 
can be effectively used to forn the unbonded fibers. The web 
can be formed by nonwoven techniques, such as air-laying the 
web or wet-laying the web. One type of apparatus for air 
forming fibers is shewn in U.S. Patent No. 4,292,271 to 3uob et 
al. Other non-woven manufacturing techniques, s:ch as melt 
blown, spunbonded, needle punched, and spun laced, may also be 
used . 

Various binders known in the art can be used to bind the 
fibers together. A preferred binder is a polymeric binder, 
such as a latex binder. Acceptable latex binders include 
acrylate emulsions, butadiene-styrene emulsions, ethylene vinyl 
acetate emulsions and acryloni trile-butadiene emulsions. An 
especiallv effective latex binder in ethylene vinji acetate, 
which is sold under che trademark AIRFLEX A-410 by Air 
Products, Inc. cf Allentown, Pennsylvania. The binder can also 
include a mixture of anionic and nonionic binders, such as the 
• ethylene vinyl acetate binder sold under the tracenark AIRFLEX 
A-106 by Air Products, Inc. and the ethylene acetate binder 
sold under the trademark HA-S by Rohm & Haas of Philadelphia , 
Pennsylvania . 

The amount of the binder that is to be applied to the 
fibers depends, in part, upon the type of fibers, such as 
cellulosic, and the type of the first antimicrobial agent being 
used in the non-woven web. Typically, the amount of the binder 
applied to the fibers varied within the range of ^bout 5% to 
about 30% of total web weight. Similarly, the amount of solids 
in the binoer, as applied to the web, especially. .in a latex 
binder, depends, inter alia , on the weight of the- fibers in the 
non-woven web. Generally, latex binders having from about 5% 
to about 25% application solids content are used. Of course, 
one of ordinary skill in the art can select the particular 
binder, the amount of the binder used, and the aacunt of solids 
present in the binder, depending, in part, the t\pe of fibers 
that are to be bound and the first antimicrobial agent being 
used. The binder is applied to the fibers by 
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:viz:: n T ni ^ s known in the att ' - ch f-i-. 

of tL" ^° CdanCe K With the «*— "* invention, the non-woven web 
of the wet wiper has a first antimicrobial agent 
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that is substantive to the fibers and to the binder when the 
web is either wet or dry. The first antimicrobial agent is 
preferably uniformly distributed on the fibers. The first 
substantive agent is selected to be substantive to both the 
fibers of the web and to the binder when the web is either wet 
or dry. As used herein, an antimicrobial agent is substantive 
to the fibers and the binder if the antimicrobial agent attaches 
directly to the fibers of the web and to the binder without the 
need for an adhesive substance. Consequently, substantive 
antimicrobial agents do not substantially diffuse from either 
the fibers or the binder used to bind the fibers together. 

The first antimicrobial agent is selected to be substantive 
to the binder in addition to being substantive to the fibers of 
the non-woven web. Hence, such an antimicrobial agent attaches 
directly to the binder and the fibers of the non-woven web 
without the need for an adhesive substance. Likewise, the 
ionic character of the binder is carefully chosen so that the 
antimicrobial active agent is usually substantially inert with 
respect to the binder to prevent ionic interaction of the 
) antimicrobial agent and the binder. 

Preferred first or substantive antimicrobial agents to te 
applied to the fibers and bindei. of the non-woven are 
organo-silioon quaternary ammonium salts, such as a silyl- 
quaternary ammonium salt. Preferred organo-silicon quaternary 
IS ammonium salts are 3- ( tr ime thoxysilyl ) propyldidecylmethyi 

ammonium salts, such as 3- ( tr imethoxysilyl ) propyldidecylmethyi 
ammonium chloride, and 3- ( tr imethoxysilyl ) propyloctv<iecyl- 
dimethyl amsaonium salts, such as 3- ( tr imethoxysilyl) 
propyloctadecyldimethyl ammonium chloride. 
30 Examples of commercially available organo-silicon 

quaternary ammonium salts useful as the first or substantive 
antimicorbial agent in the present invention are sold under the 
trademarks SIQUAT 1977 by Sanitized, Inc. and DOW CORNING 5700 
by the Dow Chemical Co. Another substantive antimicrobial 
35 agent that is not an organo-silicon quaternary antnonium salt is 
N-(2-methyl-l»napthyl maleimide) sold under the trademark 
Vinyzene 129 by Morton Thioxal, Ventron Division. 
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The first antimicrobial agent is preferably applied to the 
fibers of the non-woven web prior to or siaaltaceously with the 
application of the binder. Although various amounts of the 
first antimicrobial agent are applied to the nor.-woven web 
depending upon, in part, the fibers selectee anc the particular 
binder used, the amount of the first antimicrobial active agent 
is typically in the range of about 0.25% to about 3% of the 
total web weight. A particularly preferred aaount of the 
substantive or first antimicrobial agent is aboct 1% to about 
2% of the total web weight. When the first antimicrobial agent 
is applied to the non-woven web simultaneously with the binder, 
the first antimicrobial agent is preferably about 0.5% to about 
10% of the binder volume and, most preferably, ebcut 3.5% of 
the binder volume. 

The first antimicrobial agents can be prepared by various 
techniques known in the art. For example, U.S. Patent Nos. 
4,406,892 to Eudy, 4,282,366 to Eucy, 4,394,373 to Klein, and 
4,408,996 to Baldwin describe various orcano-siliron quaternary 
ammonium compounds', especially sllyl quaternary ammonium 
20 compounds, and methods of preparing these coapoends. Likewise, 
articles in the scientific literature, such as Halters et al.,' 
Algicidal Activity of a Surface-Bonded Crganosilicon Quaternary 
Ammonium Chloride, 25 Applied Microbiology . 253-256 (1972) and 
Isquith et al., Surface-Bonded Antimicrobial Activity of an 
Organosilicon Quaternary Ammonium Chloride, 24 Applied 
Microbiology, 859-863 (1972), also disclose aethods of making 
vaious organosilicon quaternary ammonium compounds. Thus, the 
skilled artisan can readily select a method of preparing the 
desired first antimicrobial agent, such as an organosilicon 
quaternary ammonium compound. 

The uncured binder and the first antimicrobial agent are 
applied to the unbonded fibers in a manner that allows the 
binder and the first antimicrobial agent to be present through- 
out the unbonded fibrous web and, hence, substantially uniformly 
35 distributed on the fibers. Accordingly, substantially all of 
the unbonded fibers of the web are to be contacted with the 
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uncured binder and the first antimicrobial agent during this 
application process. 
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Various application methods and apparatus, known in the 
art, can be readily selected by the skilled artisan. Foe 
example, the uncured binder and the first antimicrobial acent 
are sprayed onto unbound fibers, such as cellulosic fibers, 
that have been airlaid on a foraminous support. Similarly, 
the uncured binder and the first antimicrobial agent can be 
contained in a bath through which the unbonded fibers pass. 
Other methods and apparatus include foaming and printing. 

The binder material is then cuied to bind the fibers 
together to form an antimicrobial, non-woven web. Various 
curing techniques known in the art, such as infra-red 
radiation, electron beam, and forced hot air, can be 
effectively selected and used by the skilled artisan to achieve 
the proper degree of binder cure. 

As result, an antimicrobially active, non-woven weo is 
provided. The non-woven web has bonded fibers; a binder 
substantially uniformly distributed on the fibers, the binder 
being present in an amount effective to bind the fibers; and a 
firs*: antimicrobial agent being substantive to the fibers and 
to the binder when the web is either wet or dry. 

In accordance with the present invention, the 
antimicrobially active, non-woven web is stored in a liquid 
containing a second antimicrobial agent to maintain the web in 
a wet condition in the liquid until use. The liquid has a 
second antimicrobial agent in it, typically mild, naturally 
occurring selected organic acids. 

The storage liquid for the wet wiper preferably is water 
and, most preferably, pure water having as its only ingredient 
the second antimicrobial agent. Such a storage liquid 
containing the second antimicrobial agent is safe for the skin 
contact and a highly effective antimicrobial control that kills 
a broad spectrum of micioorganisms . In addition, the preferred 
mild naturally occuring oryanic acids are edible and, 
typically, are found in or extracted from foodstuffs, thereby 
also decreasing any likelihood of adverse allergenic skin 
reaction of the user. 
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The skilled artisan can select appropriate ?nticicrobial 
organic acids that are compatible with the first or substantive 
antimicrobial agent and that can be safely used in the liquid 
storage of the wet viper without providing an irritating or 
harmful residue on the user's skin. Preferred naturally 
occuring organic acids include citric acid, sorbic acid, malic 
acid, and combinations thereof. An additional xsild, but not 
nai-nr^lly occurring, organic acid that may be used is 
ethylenediaminetetraacetic acid. Preferably, the orgnic acid 
is present in the liquid in the range of about 0.05 wt% to 
about 2.0 wt% of the total liquid and, most preferably, in the 
range of about 0.3 wt% to about 1.5 wt% of the total liquid. 

An especially preferred antiraicorbial agent for the storage 
liquid is a mixture of sorbic acid and citric acid. 
Preferably, this mixture has about 0.01% to about 0.20% weight 
sorbic acid and about 0.1% to about 0.5% weight citric acid, 
the weight percents being based upon the liquid. An example of 
an especially effective second antimicrobial agent mixture is 
0.075% weight sorbic acid and 0.375% weight citric acid. 

In the case of the non-woven web, the criteria for proper 
selection of the antimicrobial agent include sucstantivity, 
antimicrobial activity, and safety, such that the wet wiper is 
safe for use on husan skin and eyes. In the case of the 
antimicrobial agents in the liquid load, the criteria are 
antimicrobial activity and z\\d so as to be safe for use on 
human skin and eyes and, preferably, naturally occurring, it 
may also be desirable that *;he liquid ?oad antiaicrobial agents 
are edible, in case the wet wiper is useO for wiping the face 
or mouth. 

The method of the present invention produces an 
antiiaicrobially active, wet wiper. Initially, the present 
method forms an unbonded fibrous web. An unci red binder and 
first antimicrobial agent are then applied throughout the 
unbonded fibrous web, with the first antimicrol £al agent being 
substantive to both the fibers of the web and to the binder 
when the web is either wet or dry. After appliration of the 
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h- a« and the ficst antimicrobial agent, the binder is cured 
tltind the fiblrs together to for. an „ci.icro„LllT active, 
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web. The web is then scored in a liquid containing a second 
antimicrobial agent to maintain the web in a wet condiTicr. until 
use . 

The following is an example of the present invention, 
and it is intended to be merely exemplary. 



I 



1274771 

-10- 



EXAMPLE 

An antimicrobial ly active, non-woven web was prepared. 
Unbonded cellulosic fibers were air-laid to produce an unbonded 
cellulosic fiber v>eb of 30 pounds per ream- An uncured latex 
binder having 4.2% of antimicrobial agent based on latex sclids 
was applied throughout the cellulosic web to bring the final, 
bonded, treated web basis weight to 45 pounds per ream. The 
binder was then cured to bind the cellulosic fibers together to 
form an antimicrcbial active, non-woven web. The web was then 
cut into several pieces that were stored in different storage 
liquids . 

Web A was stored in a liquid conslrtxng of water that 
did not contain any antimicrobial agent. Web B was stored in a 
liquid consisting of water containing 0.075% weight sorbic acid. 
Web C was stored in a liquid of water containing 0.375% weight 
citric acid. Web D was stored in a liquid of water containing 
0.075% weight sorbic acid and 0.375% weight citric acid. 

The resulting air -laid, non -woven vet wipers were 
tested to determine their antimicrobial activity- Specifically, 
each wet wiper was tested to determine its effect on reduction 
and inhibition or five United States Pharmacopeia (U.S. P.) anti- 
microbial preservative effectiveness challenge organisms, plus 
the addition of Pseudomonas capacia . a lively contaminant in wet 
wipers . 

Each wet wiper was subjected to Aspergillus niger , 
Candida albicans * Staphylococcus aureus , Pseudomonas aeruginosa , 
E scherichia coliforaia , and Pseudomonas cepacia with total inoc- 
ulation levels of 1C 5 to 10 6 microorganisms/al . Subsequent 
total plate counts were taken at intervals of 10, 30, 60. and 
120 minutes for bacteria, and 1, 4. 8, and 24 hours for fungi. 
The results are provided in Table 1- 



TA3I.E NO. 1 



P. 



Wet Wiper 
Lotion 



A dditives Time E . coli S. aureus aeruginosa P. 

10 »ln. 1.3 X 10 5 1.2X10 1.7X10 4 6-i 



- - - a iu o. z X XC 

30 mm. 2.4 X 10 5 9.1 X 10 4 o a v . 

■*• a iu 2.0 X 10 5.4 X 1C 

60 rain. 2-3 X 10 p 1 v in 4 , ^ 4 

3 ~\ X 10 1.6 X 10*4.4 X K 



120 min. 2.6 X 10 4 

10 rain. 2-2 X 10 5 

B sorbic 30 min. 1.8 X 10 5 

acid GO rain. 1.7 X 10 5 

120 min. 1.7 X 10 4 

10 min. 2. 5 X 10 5 

C citric 30 rain. 4.7 X 10 4 

acid 60 rain. 1.0 X 10 4 

120 rain. 4.2 X 10 3 

D sorbic 10 rain. 2.0 X 10 4 

acid & 30 min. 2.5 X 10 4 

citric 60 min. - - 

acid 120 min. 2.0 X 10 2 



5.0 


X 


10 4 


3.0 


X 10 3 


7.0 


X 10 2 


2.0 


X 


10 5 


1-3 


X 10 5 


6.8 


x 10 3 


8.0 


X 


10 4 


4.5 


X 10 4 


6.2 


X 10 3 


1-9 


X 


10 5 


3.5 


X 10 4 


5.2 


X 10 3 


2.5 


X 


10 4 


8.5 


X 10 3 


1-0 


x 10 3 


1.6 


X 


10 5 


5.8 


X 10 2 




30 


8.0 


X 


ao 4 




30 




10 


8.4 


X 


20 3 




10 




10 


9.6 


X 


ao 2 




10 




10 


2.4 


X 


I0 5 




10 




10 


l.€ 


X 


10 5 




10 




10 


1.1 


X 


10 3 




10 




10 


2.2 


X 


10 2 




10 




10 
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15 



20 



Wet Wiper 
T.nMon Additives 



TIME 



C. albicans 



A. niger 



25 



30 



sorbic acid 



citric acid 



sorbic acid & 
citric acid 



1 nr. 
4 hrs. 
8 hrs. 
24 hrs. 

1 hr. 
4 hrs. 
8 hrs. 
24 hrs. 

1 hr. 
4 hrs. 
8 hrs. 
24 hrs. 

1 hr. 
4 hrs. 
8 hrs. 
24 hrs. 



10 
10 
10 
10 

50 
10 
10 
10 

3.8 X 10 2 
10 
10 
10 

8.7 X 10 2 
10 
10 
10 



4.7 X 10 J 
6.2 X 1C 2 
2.1 X 10 2 

1.8 X 10 : 



6.0 X 10^ 
3.8 X 10 3 

3.1 X 10 3 
3.0 X 10 2 



1.2 X 10* 
2.4 X 10 3 
3.2 X 10 2 
4.2 X 10 2 



1.5 X 10 n 
1.0 X 10 3 
5.5 X 10 2 
30 



Especially excellent antimicrobial results were obtained 
for web D that was stored in a liquid of water containing both 
sorbic acid and citric acid. Such a wet wipec was especially 
effective in attacking B. coli , P. aeruginosa, and. A. niger 
microorganisms for both the rate of kill and demonstrating 
superior microorganisms count reduction per unit time in 
comparison to a wiper consisting of a web treated with a 
substantive antimicrobial plus pure water as the wetting 
solution, or a web treated with the substantive antimicrobial 
plus water and citric acid as the antimicrobial wetting 
solution, in addition, sample D offered superior numerical 
microorganism plate count reduction for E^coli, and A, nlger 
when compared to any of the other test systems. 
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Other embodiments of the invention will be apparent to one 
skilled in the art from a consideration of the specification or 
with the ptJ.ctice of the invention disclosed herein. It is 
intended that the specification and example be considered as 
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exemplar, only with the true scope «1 spirit of the invention 
being indicated by the claims. 
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WHAT IS CLAIMED IS : 

ings 1 ' *" antil "i«°MaUy a, tive wet wiper compris- 

ing: " antimicrobiallv a «ive non-woven web compris- 

(i) bonde-l fibers; 

(ii) a binder in an amount effective to 

bind the fibers; 
(iii) a first antimicrobial agent being 

substantive to the fibers and to 
the binder when the web i» either 
wet or dry; and 

antimicrobial properties. *niDiting 

ic - acids j; n.turaxr;:!;;:;: of ciai ™ 2 - — - ~— 

ic acids J; edibie" 6 ^ ^ °' ^ *' ^» «» — 

ic acid i 5 \ 11,6 WipCr ° f Clalra 3 ' whe " in ^e organ- 

s' ' „" ^ the W insisting of citric acid 

sorbic acid, malic acid, and combinations thereof. 

is water. ^ ^ ° f Clal ° l « th « «1»M 

synthetic fxbers, „d combination, thereof. 

1» . Polype b^ °' Cl * ln «» 

bind^'i, a u£ ^ ^ Wh '" ln «* ^' 
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11. The wet wiper of claia l m wherein the first anti- 
microbial agent is an organo-silicon quarersary ammonium salt. 

12. The wet wiper of clain 1, wherein the first 
antimicrobial agent is selected from the grcup consisting of a 
3-(trimethoxysilyl) propyl didecylmetiyl aaxacnium salt and 
3-(trimethoxysilyl) propyloctadecyldiraetiiyl anuaonium salt. 

13. An antimicrobially active wet wiper comprising: 

(a) an antimicrobially aictiae non-woven web com- 
prising : 

(i) bonded cellulosic fibers; 

(ii) a poUymeric binder in an 

aaounrt v fective to bind the 
fibers ; 

(iii) a antimicrobial agent being 

substantive to the fibers and 
to tfi« binder when the web is 
either i*»t or dry; and 

(b) a liquid containing an antimicrobial* natu- 
rally occurring organic acid, the web being maintained in a 
wet condition in the liquid until ose- 

14. The wet wiper of claim 13. therein the organic 
acid is selected from the group consisting of citric acid, 
sorbic acid, malic acid, and combinations thereof. 

15. The wet wiper of claim vherein the antimicro- 
bial agent in the web is an organo-silicon quaternary ammonium 
salt. 

16* The wet wiper of claim 15, vherein the organo- 
silicon quaternary ammonium salt is selected from the group con- 
sisting of 3-( trimethoxyailyl) propyid&3ecyImethyl artmonium salt 
and 3-(trimethoxylsilyl) propyloctacecynaijwthyl ammc nium salt. 

17. The wet wiper of claim 13. vherein the organic 
acid is selected from the group consisting of sorbic acid, cit- 
ric acid and combinations thereof* 

18. The wet wiper of claim ITS, therein the liquid is 

water . 

19. The wet wiper of claim -wherein the polymeric 
binder is a latex binder. 
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20. The wet viper of cl«i» wherein the organic 
acid comprises a mixture of about 0.01% - 0-20% weight 
sorbic acid and about 0.1% to about 0.5* weight citric acid, the 
weight percents being based upon the li«id- 

21. The wet wiper of claiza 2D, wherein the sorbic 

, . n m<i* weic*it «d t2ie citric acid is 

acid is present in about O.07 5* weica.. cw» 

present in about 0-375* weight. 

22. The wet wiper of claia 13. wherein the 
antimicrobial agent in the web is preset in an amount in the 
range of about 0.25* to about 3% of The cota! web weight. 

23. The vet wiper of claia 12, herein the organic 

. j„ raxoe of about 0-3% to 

acid is present in ihe liquid in tne rsige 

about 1.5% of the total liquid. 

24. A method for preparing a* aa*imicrobially active 

wet wiper comprising the steps ofs 

(a) foraing an unbonded fibraus web; 

(b) applying throughout 0>e --mbonded fibrous web an 
uncured binder and a first antimicrobUl agent, the first anti- 
microbial agent being substantive to tte fibers of the web and 
to the binder when the web is either wn or dry; 

(c) curing the b.nder to bird t>.e fibers together to 
form an antimicrobial!/ active, nor.-voren «eb: an<i 

(d) storing the web in a liquid containing a second 

. » - _ „ 1<nta { n the wet ira a vet condition until 

antimicrobial agent to maintain tne wes i 

use. m 

25. The method of claim 24. wherein the second anti- 
microbial agent is a naturally occurring organic acid. 

26. The method of claio 25. wherein the organic acid 
. i, selected from the group consisting of citric acid, sorbic 

acid, malic acid, and combinations thereof - 

27. The method of claim 24. wherein the fibers are 
selected from the group consisting of ceUulc.ic fiber., syn- 
thetic fibers, arJ combinations thereof. 

28. Tho rrathod of claia 24. whereia the first anti- 
microbial agent is an organo-silicon ^ternary ammonium salt. 



29. The method of claim 24, wherein the first 
antimicrobial agent is selected frcra the group consisting of 
3-<trimethoxysilyl) propyldidecylraethyl ammoniua salt and 
3-(trimethoxysilyl) propyloctadecyldimethyl ammoniua salt. 

30. The method of claim 24, wherein the amount of the 
first antimicrobial agent applied to the web is in the ranoe of 
about 0.25% to about 3% of the total web weight. 

31. The method of claim 24, wherein the amount of the 
binder applied to the web is in the range of about 5% to about 
50% of the total web weight. 

32. The method of claim 24, wherein the amount of the 
second antimicrobial agent present in the liquid is in the range 
of about 0.3% to about 1.5% of the total liquid. 



